Identification of the reactive cysteinyl residue and ATP binding site in Bacillus cereus glutamine synthetase by chemical modification.
Bacillus cereus glutamine synthetase was modified by reaction with a fluorescent SH reagent, N-[[(iodoacetyl)amino]ethyl]-5-naphthylamine-1-sulfonic acid (IAEDANS), or an ATP analog, 5'-p-fluorosulfonylbenzoyladenosine (FSBA). The locations of the specific binding sites of these reagents were identified. IAEDANS inactivated Mg2(+)-dependent activity and activated Mn2(+)-dependent activity. FSBA inactivated only Mn2(+)-dependent activity. Mg2+ plus Mn2(+)-dependent activity was inactivated by IAEDANS or FSBA. Amino acid sequence analysis of the single AEDANS-labeled proteolytic fragment showed the cysteinyl residue at position 306 to be the site of modification. Cys 306 is one of three cysteines that are unique to Bacillus glutamine synthetase. The result suggested that the cysteine has a role in the active site of the enzyme. We also report that the amino acid residue modified by FSBA was the lysyl residue at position 43.